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II.

Summary of Progress

May 1, 1965 - Oct. 31, 1965

SJeintillation Recoll Detector

The new detector arrangement described in the previous report
was operated at Albuquerque and at mountain altitudes with the
result that the expected Improved performance was confirmed ex-
perimentally. A slightly revised design has been started which
will conform to the space limitations of the 0S0-G spacécraft.
In additlon, solid light pipes for the two convertor counters
have been designed and are being tested., These are required for
the satellite version to enable the phototubes to be fitted into

the available space,

Circuitry

A, Pulse Height Digitizer. Design of a pulse height digitizer
employing operational amplifiers has been completed, The
method employed is efficient in its use of time and power,
1s inherently stable and simple, Since no height-to-time
conversion is involved, a five-microsecond conversion time
for full scale (eight bits) is readily attained. The circuit
design outlined in Figure 1 has been analyzed by computor and
1s now being built for testing.

B, Preliminary 0SO~G Circult Design.
The design concepts required to adapt the experiment to the
0S0-G speacecraft have been completed on a tentative basis
and are shown 1in block form in Figure 2, All events are
accepted for readout whether or not they are accompanied by
& pulse in the anticoincidence counter. Neutron events (no
anticoine. pulse) are ildentified as such by a separate indi-

cator bit, In order to prevent the comparatively high
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A,

charged-particle rate from resulting in a large dead time
for neutron cvents, priority is given to the neutron events.
Tor example, if a proton event is digitized and stored in
the shift reginsters awaiting readout when a neutron event
occurs, the proton event is cleared out and the neutron
event entered in.

Wheel azimuth pointing direction 1s indicated by the
spacecraft sun pulse in conjunction with a timer., Each
event 1s accompanied by an azimuth indication.
In-flight Calibration,
It has been decided to include a calibrate mode, initiated by
command, in which a pulse height spectrum is obtained for each
counter separately, with weak alpha sources being present as

energy scale indicators.

Multiple Plate Ion Chamber

Chamber,

A single section of the multiple plate chamber has been bullt
and tested. Pulse height spectra from alpha-particle sources
were obtained which revealed unacceptably poor resolution,

A new chamber with modified geometry is now under construc-
tion., The chamber with input circuit is shown in Figure 3.
Circuiltry. |

In order to operate an ilon chamber under satellite conditions
a high-gain, low-noise amplifier employing solid-state com-
ponents and consuming minimum power must be used. Such a
circult was designed and constructed during this period.

It employs field effect transistors for their excellent noilse
characteristics, and is shown in Figure 4. The FET pre-amp

is followed by the post-amplifier shown in Figure 5.
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The complete amplifier has a frequency band-pass with a
center frequency of 160 kilocycles and a width of about 220
kilocycles, The midband gain is 15,000 and the equivalent
noise input is about two microvolts. These characteristics
are adequate for the ilon chamber proposed. Whille the total
power consumption 1s 100 milliwatts with the present design,
it 1s estimated that a 30-milliwatt consumption can readily
be obtailned.

The circult has been operated with the preliminary chamber
design, but all that could be established was that it did not

contribute to the rather poor resolution observed.

1V, Future Plans

A'

Completion of breadboard 0S0O-G model.

Construction of data handling circuitry for 030-G breadboard
model,

Construction and test of revised ion chamber, -
Preparation of balloon flight hardware for balloon test of

0S0-G breadboard model.
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